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(57)Abstract: 

PROBLEM TO BE SOLVED:To make the tension of a 
sheet constant even though the radius of a roll by a 
take-up roller and a sheet for information display is 
changed by detecting currents of driving motors and 
controlling rotational speeds of the driving motors so 
that the take-up tension of the sheet becomes constant 
based on the detection signals. 
SOLUTION:A CPU 37 rotatingly and drivingly controls 
driving motors 27, 31 in clock-wise directions by 
impressing instruction voltages on them from voltage 
instructing circuits 40, 41 to rotatingly drive rollers 15, 
1 6 and a sheet 1 7 is wound around the roller 1 5. At this 
time, current detecting circuits 42, 43 respectively 
detect currents flowing through driving motors 27, 31 to 
input them to the CPU 37 and rotational speed detecting 
circuits 44, 45 calculate angular velocities of the driving 
motors 27, 31 from rotational speed signals to be 
outputted from rotary encoders 34, 35 to input them to 
the CPU 37. The CPU 37 drivingly controls the driving 

motor 27 by controlling the voltage instructing circuit 40 with these data of the currents and 
the angular velocities so that the tension of the sheet 17 becomes constant. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The main part of equipment with which the display window was prepared. The roller of 
the couple arranged in the aforementioned main part of equipment so that the aforementioned 
display window might be inserted. The sheet for information displays which a both-ends side is 
wound around both the aforementioned rollers, respectively, and between both the 
aforementioned rollers was made to face the aforementioned display window. A printing means to 
be located among both the aforementioned rollers and to print information on the 
aforementioned sheet. The drive motor of both the aforementioned rollers which carries out the 
rotation drive of the winding side at least. It is the information display equipped with the above, 
and while a current detection means to detect the current of the aforementioned drive motor is 
established, it is characterized by preparing the control means which control the rotational speed 
of the aforementioned drive motor so that the winding tension of the aforementioned sheet 
becomes fixed based on the detection signal from the aforementioned current detection means. 
[Claim 2] The main part of equipment with which the display window was prepared. The 1st, the 
2nd roller which were arranged in the aforementioned main part of equipment, respectively so 
that the aforementioned display window might be inserted. The sheet for information displays 
which a both-ends side is wound around both the aforementioned rollers, respectively, and 
between both the aforementioned rollers was made to face the aforementioned display window. 
A printing means to be located among both the aforementioned rollers and to print information 
on the aforementioned sheet. The drive motor which carries out the rotation drive of both the 
aforementioned rollers, respectively. It is the information display equipped with the above, and 
while a current detection means to detect one [ at least ] current of both the aforementioned 
drive motors is established, it is characterized by preparing the control means which control one 
[ at least ] rotational speed of both the aforementioned drive motors so that the winding tension 
of the aforementioned sheet becomes fixed based on the detection signal from the 
aforementioned current detection means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the information display for printing and displaying 

information in a conference hall, a banquet hall, a wedding hall, or other places. 

[0002] 

[Description of the Prior Art] As this kind of an information display, there is a system for an 
information display as shown, for example in drawing 8 (refer to J P, 4-1 07591, A). 
[0003] While rolling round the recording paper 3 which set the interval, formed the feed roller 1 
and the winding roller 2, and wound them around the feed roller 1 in this system with the winding 
roller 2 By making the winding roller 2 drive with a recording paper drive motor (not shown) It is 
made to display information by making the opening 6 (aperture) of covering 5 face the 
information which printed the recording paper 3 with the winding roller 2, printed information 
required for this recording paper 3 with winding by the printer 4, and was printed by the 
recording paper 3. In addition, as a printer, the recording paper 3 is arranged between a thermal 
head and a platen, and the thing it was made to print on the recording paper 3 by the thermal 
head, and the thing using print heads other than this thermal head can be considered. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, in such a system, while the recording 
paper 3 inserted between the thermal head and the platen will be slippery and a quality of printed 
character will become bad when a thermal head etc. is used for a printer 4 if proper tension is 
not applied to the recording paper 3, a winding performance cannot be guaranteed [ a run of the 
recording paper 3, and ]. Therefore, it is desirable to apply proper tension to the recording paper 
3. 

[0005] However, in the above-mentioned conventional system, it is not taking into consideration 
that the radius of a roll with the winding roller 2 and the recording paper 3 increases as the 
winding roller 2 is made to roll round the recording paper 3. For this reason, the tension of the 
recording paper 3 will decrease and it will be bent by having carried out operation control of the 
recording paper drive motor as the radius of a roll increases so that fixed torque may occur in a 
recording paper drive motor. On the contrary, if the torque of the grade not bending is given, the 
tension of a cut water becomes large, the recording paper (sheet for information displays) 3 will 
be slippery, and a quality of printed character will become bad. In order to adjust this tension, 
delicate torque adjustment is needed. 

[0006] Then, this invention aims at offering the information display which can always make 
tension of this sheet regularity, even if the radius of the roll by the winding roller and the sheet 
for information displays changes. 
[0007] 

[Means for Solving the Problem] In order to attain this purpose, invention of a claim 1 The main 
part of equipment with which the display window was prepared, and the roller of the couple 
arranged in the aforementioned main part of equipment so that the aforementioned display 
window might be inserted, The sheet for information displays which a both-ends side is wound 
around both the aforementioned rollers, respectively, and between both the aforementioned 
rollers was made to face the aforementioned display window, In an information display equipped 
with a printing means to be located among both the aforementioned rollers and to print 
information on the aforementioned sheet, and the drive motor of both the aforementioned rollers 
which carries out the rotation drive of the winding side at least While a current detection means 
to detect the current of the aforementioned drive motor is established, it is characterized by 
considering as the information display with which the control means which control the rotational 
speed of the aforementioned drive motor so that the winding tension of the aforementioned 
sheet becomes fixed based on the detection signal from the aforementioned current detection 
means are prepared. 

[0008] In order to attain the above-mentioned purpose, moreover, invention of a claim 2 The 
main part of equipment with which the display window was prepared, and the 1st and the 2nd 
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roller which were arranged in the aforementioned main part of equipment, respectively so that 
the aforementioned display window might be inserted, The sheet for information displays which a 
both-^ends side is wound around both the aforementioned rollers, respectively, and between both 
the aforementioned rollers was made to face the aforementioned display window, A printing 
means to be located among both the aforementioned rollers and to print information on the 
aforementioned sheet, While a current detection means to be an information display equipped 
with the drive motor which carries out the rotation drive of both the aforementioned rollers, 
respectively, and to detect one [ at least ] current of both the aforementioned drive motors is 
established It is characterized by considering as the information display with which the control 
means which control one [ at least ] rotational speed of both the aforementioned drive motors 
so that the winding tension of the aforementioned sheet becomes fixed based on the detection 
signal from the aforementioned current detection means are prepared. 
[0009] 

[Embodiments of the Invention] Hereafter, the gestalt of implementation of this invention is 
explained based on drawing 1 -~ drawing 7 . 

[0010] Ost exam pie ^ drawing 1 ~ drawing 5 are what showed the 1st example of the information 
display concerning this invention, drawing 2 (a) shows the appearance of an information display, 
and drawing 2 (b) shows the display means in the information display of drawing 2 (a). 
[001 1] In drawing 2 (a), the support post in which 10 was carried out at the base and erection 
fixation of 1 1 was carried out on the center section of the base 1 0, and 1 2 are the cases 
(housing) as a main part of equipment fixed on the support post 1 1 . A display window 1 3 is 
formed in transverse-plane wall 12a of this case 12, and the display means 14 shown in drawing 
12 (b) is built in in the case 12. 

[0012] This display means 14 has the sheet 17 for information displays (recording paper) with 
which the both-ends side was wound around the 1st and the 2nd roller 15 and 16 which were 
arranged in the vertical circles of a case 12, respectively, and rollers 15 and 16. This sheet 17 
has the winding sections 17a and 17b to rollers 15 and 16, respectively, this winding section 17a 
and roller 15 constitute the 1st sheet roll RA, and winding section 17b and the roller 16 
constitute the 2nd sheet roll RB. 

[0013] Moreover, the display means 14 has the printer (printer) 20 as a printing means arranged 
between the guide rollers 18 and 19 which were made to approach the upper and lower sides of 
a display window 13, and have been arranged, respectively, and the 2nd roller 16 and a guide 
roller 19. This printer 20 has a platen roller 21 and a thermal head 22. And while the portion 
during the sheet rolls RA and RB of a sheet 17 is arranged between the platen roller 21 and the 
thermal head 22, it is supported by guide rollers 18 and 19 and it is made to face it a display 
window 13. 

[0014] Furthermore, the display means 14 has a control circuit 25 with the 1st driving means 23 
which drive a roller 15, and the 2nd driving means 24 which drive a roller 16. These 1st driving 
means 23 have the timing belt 29 over which the timing gear 26 prepared in the edge of a roller 
1 5, the 1 st drive motor 27 which is a DC motor, the timing gear 28 prepared in the output shaft 
of this drive motor 27, and timing gears 26 and 28 were built. The path of this timing gear 28 is 
set up smaller than the path of a timing gear 26. 

[0015] Moreover, the 2nd driving means 24 have the timing belt 33 over which the timing gear 30 
prepared in the edge of a roller 16, the 2nd drive motor 31 which is a DC motor, the timing gear 
32 prepared in the output shaft of this drive motor 31, and timing gears 30 and 32 were built. The 
path of this timing gear 32 is set up smaller than the path of a timing gear 30. 
[0016] And the rotary encoders 34 and 35 as a rotational-speed detection means are interlocked 
with each drive motors 27 and 31. 

[0017] A control circuit 25 has the operation control circuit 36 as operation control means, as 
shown in drawing 1 , and this operation control circuit 36 has ROM (lead-only memorandum **) 
38 and RAM (RAM)39 which were connected to CPU (central data-processing circuit)37 as an 
operation means, and this CPU37. This CPU37 carries out drive control of the drive motors 27 
and 31 through the voltage directions circuits (voltage impression circuit) 40 and 41 as an 
armature^voltage control circuit. CPU37 is controlled according to the program memorized by 



http:/Aww4.ipdl.jpo.go.jp/^ 2003/06/20 



3/6 



ROM38, and controls the memory of the data to RAM39, and the device connected to CPU37. 
[0018] Moreover, the control current of the drive motor 27 by this voltage directions circuit 40 is 
detected through the current detection circuit (current detection means) 42, and is inputted into 
CPU37, and the control current of the drive motor 31 by the voltage directions circuit 41 is 
detected through the current detection circuit (current detection means) 43, and is inputted into 
CPU37. 

[0019] And while the output signal (speed signal) from a rotary encoder 34 is inputted through 
the rotational-speed detection circuit 44, the output signal (speed signal) from a rotary encoder 
35 is inputted into CPU37 through the rotational-speed detection circuit 45. Moreover, in order 
that the personal computer which is not illustrated may issue informational input printing or 
instructions of printing, it connects with CPU37. 

[0020] Next, the function of CPU37 of the information display of such composition is explained 
with other composition. 

[0021] (i) Input meanses which are not illustrated, such as a keyboard of a personal computer 
and a mouse, are operated . information printing or now [ printing ], and this personal computer is 
made into information input mode. In this state, information to display using an input means is 
inputted into a personal computer, and this inputted information is transmitted to CPU37. Data, 
such as this transmitted information, are temporarily memorized by RAM39. 
[0022] Move control is carried out at a platen roller 21 side using the drive structure of the 
common knowledge which will not illustrate a thermal head 22 if a transfer end is carried out 
which is this information, and a sheet 17 is pushed against a platen roller 21 by this thermal head 
22. And CPU37 carries out operation control of the thermal head 21, and performs printing or 
printing for the information inputted from the personal computer on a sheet 17 while it carries 
out a rotation drive through the drive motor which does not illustrate a platen roller 21 at a low 
speed and sends a sheet 17 to Roll RA side with a fixed feed rate. 

[0023] On the other hand, CPU37 carries out operation control of the voltage directions circuits 
44 and 45, makes directions voltage impress to drive motors 27 and 31 from these voltage 
directions circuits 44 and 45, and carries out rotation drive control of the drive motors 27 and 31 
in the direction of the clockwise rotation in drawing 1 . 

[0024] Thereby, rotation of drive motors 27 and 31 is transmitted to rollers 15 and 16 through 
driving means 23 and 24, respectively, and rollers 15 and 16 are rotated by the direction of a 
clockwise rotation. That is, it is transmitted to a roller 16 through a timing gear 32, the timing 
pulley 33, and a timing gear 30, a roller 16 is rotated by the direction of a clockwise rotation, and 
a sheet 17 lets out rotation of a drive motor 31 from a roller 16. It can come, simultaneously 
rotation of a drive motor 27 is transmitted to a roller 15 through a timing gear 28, the timing 
pulley 29, and a timing gear 26, a roller 15 is rotated by the direction of a clockwise rotation, and 
a sheet 17 is wound around a roller 15. 

[0025] Under the present circumstances, the current detectors 42 and 43 detect the current 
which flows to drive motors 27 and 31, respectively, input it into CPU34, ask for the angular 
velocity of drive motors 27 and 31 from the pulse signal per [ which is outputted from rotary 
encoders 34 and 35 ] short time, and, as for the rotational-speed detection circuits 44 and 45, 
input the data of this angular velocity into CPU37. And CPU 17 controls the voltage directions 
circuit 40, and carries out drive control of the drive motor 27 so that the tension of a sheet 1 7 
may become fixed from the data of such current and angular velocity. Control to which tension 
becomes fixed is performed using the following formulas in this sheet 17. 
[0026] a. When the directions voltage V1 is impressed to a drive motor 27 and the state where 
Current la flowed to the drive motor 27, and tension F1 is applied to the roll RA by the side of 
winding as addition is considered in the tension adjustment between a printer 20 and Roll RA, i.e., 

drawing 4 , (a), the rotation torque Ta of a drive motor 27 is Ta=kHa It is obtained as 

(1) (however, k torque constant). 

[0027] Moreover, it sets in the relation between the reduction gear ratio n by timing gears 26 
and 28 and the timing belt 28, then a reduction gear ratio n, and the rotation torque Tb of Roll 

RA is Tb=Ti-Ta It can express with (2), and the radius of Roll RA is set in the relation 

between rl, then this radius rl and tension F1, and the rotation torque Tb of Roll RA is Tb=r1 
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and F1 It can express with (3). 

[0028] If angular velocity of the drive motor 27 for which it asked from the rotational-speed 
signal detected with the rotary encoder 34 on the other hand is set to omegaa and angular 
velocity of Roll RA is set to omegab, it will set in a relation with angular^velocity omegab. 

angular-velocity omegaa of a drive motor 27 omega a=n-omegab When it can ask as 

(4) and the feed rate of a sheet 17 is set to v, this feed-rate v is v=^1 and omegab It can 

ask as (5). 

[0029] From above-mentioned (1) -(4) formula, the tension F1 of the sheet 17 applied to the roll 

RA by the side of winding as addition F1=(k-la-omegaa)/v (6), therefore CPU37 Drive control 

of the drive motor 27 is carried out through the voltage directions circuit 40 so that CPU37 may 
ask for the tension F1 of a sheet 17 according to an operation and may become fixed [ the 
tension F1 of a sheet 17 ] by observing the current la which flows to a drive motor 27, and 
angular-velocity omegaa (detection). 

[0030] b. the tension adjustment between a printer 20 and Roll RB, while opening the interval of 
the above-mentioned thermal head 22 and a platen roller 21 here In the state where a sheet 17 
can move freely without resistance in the state where a platen roller 22 is not driven between a 
thermal head 22 and platen rollers 21 A sheet feed direction is made to rotate drive motors 27 
and 31, as mentioned above, and the current which flows to the drive motor 31 when moving a 
sheet 1 7 to Roll R A side is set to lb. Since the tensile force by the platen roller 21 does not act 
on the portion between the printer 20 of a sheet 17, and Roll RB at this time, the tension F2 by 
the platen roller 21 does not occur into the portion between the printer 20 of a sheet 17, and 
Roll RB, but tension F2 is set to "0." 

[0031] Moreover, in the state where it drove as the platen roller 21 and the thermal head 22 
were mentioned above, while making the sheet 17 pinch between a thermal head 22 and a platen 
roller 21, while making a sheet feed direction rotate drive motors 27 and 31 with Torque Tb, 
when moving a sheet 17 to Roll RA side by constant speed v with a platen roller 21, the current 
which flows to a drive motor 31 is set to Ic (lb>c). Since the platen roller 21 has pulled the 
sheet 17 at this time, tension F2 occurs into the portion between the printer 20 of a sheet 17, 
and Roll RB at the sheet 17 by the platen roller 21. 

[0032] Thus, since current difference deltal (=lb-lc) arises on the current which flows to a drive 
motor 31 by the existence of tension (load) F2, if the current of a drive motor 31 is observed, 
tension (load) F2 can be specified. That is, if the current which flows to a drive motor 31 is 
known like the time of winding of the sheet 1 7 by the drive motor 27, the radius r2 of Roll RB will 
be searched for from the angular velocity of a drive motor 31, and it is F2=(k , -deltal-omegab)// 

about tension F2 from this radius r2 It can ask as (7) (however, k' torque constant). 

[0033] In addition, the rotational-speed detection circuit 45 asks for angular-velocity omegab of 
a drive motor 31 based on the pulse signal around unit time from a rotary encoder 35, and it is 
inputted into CPU37. Moreover, the current of a drive motor 31 is detected in the current 
detection circuit 43, and is inputted into CPU37. 

[0034] Therefore, tension F2 can be adjusted to a proper fixed value by CPU s37 controlling the 
voltage directions circuit 41 based on the angular velocity from the current and the rotational- 
speed detection circuit 45 from the current detection-ized way 43, and controlling the directions 
voltage impressed to a drive motor 31. 

[0035] c. In addition, what is necessary is just to perform either at least, although both of control 
in such a and b may be performed. In addition, since the tension of a sheet 17 can be uniformly 
adjusted more to accuracy before and behind a printer 20 when both control in above -mentioned 
a and above-mentioned b is performed, printing or printing in a printer 20 can be performed in 
the more desirable state. Moreover, as rotary encoders 34 and 35, since it is not necessary to 
detect change of a hand of cut, as shown in drawing 5 , many notch slits 51 can be formed in the 
periphery section of a disk 50 in pitches [ hoop direction ], and the simple thing which detected 
the slit 51 of these large number with the photosensor 52 which consists of a light emitting 
device and a photo detector can be used. 

[0036] (ii) After completing sheet winding one side, such printing, or printing after . information 
printing, CPU37 If instructions of winding are received from a personal computer side, move 
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control of the thermal head 22 will be carried out in the direction which deserts a platen roller 
21. After canceling adhesion of a thermal head 22, a sheet 17, and a platen roller 21, operation 
control of the voltage directions circuits 44 and 45 is carried out. Reverse voltage is made to 
impress to drive motors 27 and 31 with **** from these voltage directions circuits 44 and 45, 
and the rotation drive control of the drive motors 27 and 31 is made to carry out in the direction 
of the counterclockwise rotation in drawing 1 . Thereby, rotation of drive motors 27 and 31 is 
transmitted to rollers 1 5 and 1 6 through driving means 23 and 24, respectively, and rollers 1 5 and 
16 are rotated by the direction of a counterclockwise rotation. 

[0037] <2nd exam ple> drawing 6 and drawing 7 show the 2nd example of this invention, this 
example searches for the radii r1 and r2 of Rolls RA and RB, searches for the torque T2 of the 
drive motor 31 required at the time of winding of the sheet 17 by the drive motor 31 from a 
radius r2, and shows the example it was made to make the drive motor 31 at the time of winding 
of the sheet 17 by the drive motor 31 control. In addition, a platen roller 22 and a thermal head 

21 are detached, and it is in the state where the sheet 17 is not pushed against the platen roller 

22 by the thermal head 21. 

[0038] a. — the calculation this example of the radii r1 and r2 of Rolls RA and RB — the 
composition of the 1st example — the sheet speed sensor (form speed sensor) 46 — in addition, 
the speed signal from this sheet speed sensor 46 is inputted into CPU37 And based on the 
speed signal from the sheet speed sensor 46, CPU37 asks for feed-rate v of a sheet 17, and 
asks for Roll RA and RB ****** rl and r2 according to an operation based on this feed-rate v. 
That is, feed-rate v at the time of winding by the roll RB of the sheet 17 by the drive motor 31 

is v=omega 1 and r1=omega2, and r2 Since it is (8), radii rl and r2 are the r1 = v/omega 1..... 

(8-1) 

r2=v/omega 2 (8-2) 

It asks by carrying out. 

[0039] If the length of a sheet (recording paper) 1 7 is regularity (fixation), here From a formula 

(8) to omegal »mega2=r2r1 Since the ratio of a radius is known, the table showing the 

relation between Rolls RA and RB and radii r1 and r2 is created from this ratio, these radii r1 and 
r2 can be searched for from a table, and feed-rate v of a sheet 17 can also be made to calculate 
from these radii rl and r2 searched for as (9). In this case, prepare memory (not shown), this 
memory is made to memorize the content of a table, and radii r1 and r2 are made to calculate by 
CPU37 based on the table of this memory. 

[0040] b. Calculation of torque T2 and the control CPU 37 of drive motors 27 and 31 ask for the 
angular velocity omega 2 which turns into a feed rate (directions speed v) as (omega2= feed-rate 
v /the present radius r2), after searching for a radius r2 as mentioned above. Moreover, Rolls 
RA and RB are rotated by this feed-rate v, and CPU37 is the torque T2 of the drive motor 31 

required for making a sheet 17 generate tension F1 T2=F 1 and r2 It asks as (10). 

[0041] And CPU37 is calculated from the ultimate-lines view of the rotational speed of a drive 
motor as showed directions voltage required to acquire this torque T2 to drawing 7 , and torque, 
and impresses this directions voltage to a drive motor 31 from the voltage directions circuit 41. 
[0042] Moreover, control of a drive motor 27 controls so that the proper tension F1 is obtained, 
and it is performed using (7) formulas like the 1st example. 

[0043] In addition, by what the radii r1 and r2 of Rolls RA and RB are searched for for (it knows), 
as mentioned above, since the amount of the sheet 17 used is known, a sheet residue can be 
known. Moreover, a sheet 17 is wound around both rollers 15 and 16, and the current of drive 
motors 27 and 31 differs by the case where tension has occurred on the sheet 17, and the case 
where a sheet 17 is wound only around one side of rollers 15 and 16, and tension has not 
occurred on a sheet 17. Since for this reason it is observing as the current of drive motors 27 
and 31 was mentioned above, the existence of a sheet 17 is also detectable from change of this 
current. 
[0044] 

[Effect of the Invention] The main part of equipment with which, as for invention of a claim 1 , the 
display window was prepared as explained above, The roller of the couple arranged in the 
aforementioned main part of equipment so that the aforementioned display window might be 
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inserted, The sheet for information displays which a both-«nds side is wound around both the 
aforementioned rollers, respectively, and between both the aforementioned rollers was made to 
face the aforementioned display window, In an information display equipped with a printing means 
to be located among both the aforementioned rollers and to print information on the 
aforementioned sheet, and the drive motor of both the aforementioned rollers which carries out 
the rotation drive of the winding side at least While a current detection means to detect the 
current of the aforementioned drive motor is established Since it considered as the composition 
in which the control means which control the rotational speed of the aforementioned drive motor 
are prepared so that the winding tension of the aforementioned sheet might become fixed based 
on the detection signal from the aforementioned current detection means Even if the radius of 
the roll by the winding roller and the sheet for information displays changes, tension of this sheet 
can always be made regularity. 

[0045] Moreover, the 1 st and the 2nd roller which were arranged in the aforementioned main part 
of equipment, respectively so that invention of a claim 2 might sandwich the main part of 
equipment with which the display window was prepared, and the aforementioned display window, 
The sheet for information displays which a both-ends side is wound around both the 
aforementioned rollers, respectively, and between both the aforementioned rollers was made to 
face the aforementioned display window, A printing means to be located among both the 
aforementioned rollers and to print information on the aforementioned sheet, While a current 
detection means to be an information display equipped with the drive motor which carries out 
the rotation drive of both the aforementioned rollers, respectively, and to detect one [ at least ] 
current of both the aforementioned drive motors is established Since it considered as the 
composition in which the control means which control one [ at least ] rotational speed of both 
the aforementioned drive motors are prepared so that the winding tension of the aforementioned 
sheet might become fixed based on the detection signal from the aforementioned current 
detection means While being able to perform a delivery and winding of a sheet smoothly, even if 
the radius of the roll by the winding roller and the sheet for information displays changes, tension 
of this sheet can always be made regularity. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the control circuit view of the information display concerning this invention. 
[Drawing 2] The external view of an information display equipped with the control circuit which 
showed (a) to drawing 1 , and (b) are partial cross-section explanatory drawings of the 
information display of (a). 

[Drawing 3] (a) and (b) are operation explanatory drawings of the information display shown in 
drawing 1 . 

[Drawing 4] (a) and (b) are operation explanatory drawings of the information display shown in 
drawing 1 . 

[Drawing 5] Explanatory drawing showing an example of the rotary encoder which showed (a) to 
drawing 1 , and (b) are cross sections which meet the A-A line of (a). 
[Drawing 6] It is the control circuit which shows other examples of the information display 
concerning this invention. 

[Drawing 7] It is the ultimate-Tines view of the drive motor shown in drawing 6 . 

[Drawing 8] The external view in which (a) shows an example of the conventional information 

display, and (b) are the cross sections of the information display of (a). 

[Description of Notations] 

1 2 — Case (main part of equipment) 

13 — Display window 

15 — The 1st roller 

16 — The 2nd roller 

17 —Sheet 

20 — Printer (printing means) 
37 — CPU (control means) 

42 43 — Current detection circuit (current detection means) 



[Translation done.] 



http/Aww4:ipdl.jpo.gojp/cgi^inAanjweb_cgi_ejje 2003/06/20 



1/5 ^-v 



DRAWINGS 



[Drawing 1] 
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[Drawing 3] 
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[Drawing 7] 
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[Drawing 6] 




[Drawing 8] 
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515, 1 6cs/-M nmmts*v> mmw.2Q~t 
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rEr-^2 7, 3 1 ®'J>& < t 

aEWERSIB4 2, 4 3#tttt&fU *«Hft«IBIB42, / 
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m7fifc#mfe>hiz$&u*fr£. mum. 
wi3iHn-5Cii«i«4»*ix**iitia*nja"3 

mim n - 7 IB #firiaa«*IBC $ $ * 6 ft fctiWUfcSfli 
©»>-bk, HufBMD-vHtffia^-B-^ftTBufa^- 

ftT^Sk&fc^ Mi3a%jt&#f9?fr e> ©*t*n(§j|&m 

.[»#*2] «^&AW£ftfci£B#ttk, buIB* 
!p. ^SlftfttrWfcStifBSB+ftirtfc-tft^ftiaftSftfcfl 
,1, »2©n— ffiKi«B-5fcW«»ttj&«*ft-e 

ft»si $ ftao mmmu - 5> Mifimmm.m& t m s * e. 

ftfefiMR*^fflcD5/-bi: N Hal3^D-vW{c(2g$-a- 
AftT miia^- b CtiWRft IWJ-f ^fWMk, MtBii 
P— 5 ft*ft*ftII<EM!rr ftfi|;L SflHR 

SfBBPoKirt--*©^* < k fc-#©g$ftfttfc*nf S3 

«Ett»#atf»:tt&ftt^sfcwt:H jaigm^^asg. 
M»r&fla»^atf i8:H-g>ftTv> s c k zm 

.[0 0 0 1] 
.[0 0 0 2] 

.[«£*©««] c<oa©flMI«3MWIk UTtt, «*tf 
08 («PH¥4- 1 0 7 5 9 1^&*#JB) fc^b&<fc 
3 fcflMR*5*© #>© S/ * ? A #fc S „ 
.[0 0 0 3] :©i/7fAT-l4< tti£n-5 1k#&D 

£i3t»3£#&o-5 2T-^kSJ;dfc-f5k« 
fc, ffifflKBIre-* (Havel*) T*#J&n-5 2ftIB 
i>£-B-&;ikfc:«fcD> iB@)IK3ft#]&n-5 2-t*#3l& 
6 > Z (DWm 3 fc&Ufcfitfgft 3UHSB 4 tWJ b 

.r, K«tt3cwsy£ftfcflwft*;t-5©nn«6- 
.(») CBB***^tCJ;>)^ AMR***** J: 5 Kb 
.r^*. ft, WBU&fik btfcJu 
^>k©Mfcia»tt3ftE»bT, -?-v;u^></ FT? IE 
ttKSKW^TSiSfcbfc*©^ £©■?- 
.m*©BJ*^y Kft*Jflibfe*©****&ft*. 
.[0 0 0 4] 



b J: a fcf SAW] k£3TN £©*£<> 
•X^ACfc^Tfc*, Ea*S3CjliE«:a*A s *»a>^-Cl^ 
^v^i:. EpgiJ^S 4 UiU— v;i/^«y K<Sft«ffl bfci§£- 
fctt, *-v^» Hi:7 , 7x>fc©fflic»$ftfcg3& 
«3#?f>>, BJ#=fi»#Ii<fcafc#fcs BB*I&3©;£ 
#f k WfcttffKtfMEtf t- S * v No t > 8BSI& 3 CI 
jEft3B;*jft2HtS©#lIi; b^ 0 
.[0 0 0 5] bfrU ±ift©#e*©i<'*7 i A-?fcfcs IBS 
«3ft«9lD-5 2K:#&3l&*5K:fleoTs ilUD- 
5 2 klBOK 3 k t «fc S D-;Ko^gA»»inl- 5 d k * 

ssabTVkfcv*. ^©feto, remsKib*— ^t— ^© 
,h;i/*##g£1-?xfc ~> c, iB®«5e«^-^ ftfMWWW 

.bfc©T-fcts D -^©^gAWT S Tx gBfiHK 
.SOSg^tf^bMA/T-bS;?. 1!:, «**Ug*© 
.b;i/*ft-£;LSk, «*#»©3«j#*g<*»K gBS 

k£2>. 

.[ooo6] ^e^-e, z<o%m&. mftu-^tmmm. 

7jsffl©*>— bfc<fc5D-;i/©3Ml* s £{t;bTfc, d©^ 
- b ©atoftftK-jecf* - k#T* * 5tS «%^SB 
SSI«rSdi:?&gS9i;TSt»©fife5. 
.[0 0 0 7] 

.[BMI*«Rfc1-4fctt©^a] ^©BW^^-rsfefe 
I«91®«ntts *Stj8*s»«-&ftfc««** 
«HB*j^**»tr«CUE«»*ft:rtt:EH$ftfc 

^*t©a-7i:, flflfawo— 5K:iiii«asflSii 5 *ft-tftfll 

hi $ nR^mum n - 5 n i^Ea^JB c b s * 6 ft & 

t»^*^ffl©->-h t % HirlBPoD— 7lHt:ttlS*«6ft 
.tHuSB^- b (cflHK^ BMSd-r * ffi«B^a ^ milBSD- 
ZO'ptji < t *»fc«*0«e*rf SKtt*-* i: ft fit 
^.?>ti#a^S{c*VNt> milBiESj^-^cmifftft^ 
^-r2.«^t^P^S*s|5{te.ftT.^Si:«(3, 8trfB««K 

»»*«*e.©ift«fi^*att:mrffi'>- b©#&3i;>j# 
r-* k ft t iuf3»^- ^ © 0feMmft mm* % m 

k-rso 

.[0 0 0 8] ±8BSS5ft3tfiE1-?)fe*> 3f*H2 
©SSBJlfc^ a^S^(te»ftfe^S**k> gtTIB^SS 
&»tr«t«WffiRB*#rtt:*ft*ftE»$ft&» 1 , 
|2©D-7t, WI3PlD-5CPWilfflffll56**ft J Pft» 

in $ ftmo HuiBw d - 5 n &®m$tm&tz m s -a- & ft & 

«MI«S«©5/-bk, mfB3ffilD-7|BC(fi[B$-a-6ft 

5ft*ft-tftB«U8»"rSK»^-^*««.5tiMBatw 
^BT-feoTx MffiilBBW^-^©^* < tb-fiom 

K*«awji¥a*€.©«ttn«^ftafitffiiiai'- b©** 

SS^^-^kft **t«HBPie»*-^©il>ft < k t>- 
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Wr^Wi t b tz Z £ mm t T Z o 
.[0 0 0 9] 

. i o o i o ] <m i mmm>® i ~ei 5 
mnm^mm.(Dm i mmm & a* 1 & & © -e N ei 2 (a) tt 

U 0 2 (b) liS 2 (a) <2>flMR& 
.[0 0 11]H2|a|C*^T, lOtt^, lltt 

1 0 ©(p*»±c*AB«*nfcSftst?^ K 1 

2\$3mi£* Y 1 1 ±fcBj&!fixfcS»*f*i: bT©* 
(;^>*>^) tfeSo 3©>r-^l 2©IE®S1 
.2 a dtt^S 1 3 im&Zti. >r-z 1 2 rttttH 1 

.2 wtwLtuwfai 4 4»rtje$nr^4. 

.[0012] ZOm^mi 4B\ ^-^ 1 2©±TS5 
rtfc*ft*ftEttLfc»l, 1 5, 16 

D-715, 1 6(3M^g|5iH!lAS^Ii]^nfett«*^ 
ffl©^>-h (ffiSi&R) 17*%?%. C©->-M7fcfc 
D-7 15, 1 6^©#&gBl 7 a, ^bfc-ftveft 
£U £©Ji@g|51 7ai:D-5 1 5fcfc!gl©~>-hn 
rMAtlWU 7b£o-5- 1 6&SI2© 

.[0013] Sfc^ tm^Wtl 4«u 3E*&1 3©±T 

fc»»s*T*ft*tuE«bfc*rtD-'? 18,19 
hs % 2 ©d-7 l 6 tmftn-z? l 9 koMCiaK* 
nfcWSO^afcUTOWSOSEB (EP^SB) 2 0£Wf 
Z.©93«IJSB2 0tt> 77r>D-7 2 1t "b— 
K2 2£WfSo ^bt, ^-M7©^-h 
P — ;i/RA, RBW«DfflS«-Bu ^7f>D-72 1W 
r-v;^y F2 2fcfflfflCI»$ft-0^i:#C, SSfl 

p-7i8, 1 9C3a**nt*wJ8i 3 tai**6n 

.[0014] Hfc, S^^ai 4tt, n— 5 1 5£IEft 
rrSSl©SM&^IS2 3i:> Q-5 1 6 *BIrf££2 
©!gifr3M8:2 4^ ^J®IHm2 5&*1-5o d©£Sl© 
181*® 2 3fcJU D— 5 1 50«WCR«-6llfc*-f ^ 
>W2 6t it^-^T?feS^l©|g» : E-^2 
.7fc, -©IBib^-*2 7©Hi#ttlCl£tt*>ft£*'f 5 
>^^-^2 8i:> #4 X>?*^2G, 2 8K»tt«3 

* 2 8 ©Si** 4 5 2 6 ©gi t) * < Wife 

.[0015] tfc, $2<Z)Kft#&2 4tt, D-7 1 6 

SffeSftZCDWfc*-* 3 1 1. C1©1K»^-*3 1© 

#^3 0, 3 2£.#tm2tlH.*<( K>^)Uh3 3* 

#-rs. ;r©*-f xyy^s 2©stt*-r x^w? 
.3 oogj:i>*/.h*<Rj££;ftT^3. 

.[0 0 16] *Lt, 2 7,31 



iij»^a^i:bT©n-^'J^>n-^3 4, 3 5# 

.[ooi7] fsijfliiae 2 5 a, muzm vtzm^mnu 
ass 3 6{±^»^@tbT©cpu(4'*s*ffiaiiig&) 

.3 7h> U0CPU3 7fcg^£ftfcROM (y-F# 
jyij-^!)) 3 8, RAM (7>n7^-b7^€ 
.>;) 3 9SttS. d©CPU3 7fc*mE$OT[§]S&i:b 
.■tO«EJSS@B (S£EB1*0I1]SS) 4 0, 4l£^bT 
lEft^E-* 2 7,31 ftK»IBI»f*#C)S:oTl^4. 
.CPU3 7&ROM3 8tfiBft^nfc7"P^5AK:tJfeo 
rtfW»*ftT* RAM3 9^©^-^©-ll§iBti^ C 
P U 3 7 Cfia**nfc«KS©M»*ff 3. 
.[0018] £fcs Cl©SIEJi5fs|llB4 0tr iSIKKi^ 
2 7©SOSP«mtt«SStfe«l0BS («8H*»*S) 4 
.2£^L-tmB£ftTCPU3 7lcA**n, SEJS* 
0E&4 l{CctSIIBij)^-^3 l©#J»S$£ttfi«ttfc*niH] 
» (S^^fig) 43ft^bTttHl*nTCPU3 7 

.[0019] Lifii>, CPU37Kli> D-^U-x> 
J-^3 4 4»6©tB*«^ (JfiflEfi^) *s@«mKt^n 
®E&4 4ft^LTAA*n*i:*C* D-^U-3iV3 

r-^3 5ipt,©t£i*«^ (jftftm^) ^^ioaKtwaia 

S&4 5£rt-bTA£$ft2>«K:fco-tV^. CP 
,U 3 7 tttH* LfcWtV3 $8©A^EP^X{±9I 

.[0 0 2 0] ^©««:aiflt©flMRs^a«<oc p 
.u 3 7©«ti*flb©*^tttti»wr5. 

.[0 0 2 1] (i) . flHRW^XttWBfl 

.V3>KA»U 3©A*Ufcfll**CPU3 7K:IEai 
^©laiaFilfcflMUfro^-^ttRAMS 9C- 

.[0 0 2 2] ^©t»#©tejii^7-rsi:, -y— 
>* 2 2*07TNb^VNJi«]©ig|ti«3i*fflVA-t7'77 L >o 
r-5 2 lMtc^StrS!!® UX. -©It- v;i/^>y H 2 2 c 
J;t)i/-M 7<£77r>D-72 lCff U'tltSo b 
CPU3 7tts /7r>n-7 2UESUU 

k 2 i ^s»$!M9b-c> ^ya >*&xasn&fli« 

.[0 0 2 3]-^, CPU3 7I±, «E«wl3l&4 4, 
.4 5ftf^»flimibr. C©«ffJ§^lllSS4 4, 4 5i>5> 
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-^27, 3 i*iai'pwtni»)^t@*aK»ii?]»i" 
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£i£t>n*o whs mm*-* 3 1 commit, 94 x> 

if^\Z2, 94 $.>97-V33, 94l>9**3 
H6*flCiais**6*U D-916*6J/-H7*" 

It, 94 l>9*c*28, 94 l >97-V 2 9, 94 
£>y*? J ?2 6^LTD-7 1 5fcft»£nT» D- 
5 1 5*J*#®i^qKjg^Sj&*U M 7 AS a 
r-7 1 5t»@l*n3. 

.[oo25] zoffi, mmtm®&4 2,43 bibis* 

r-9 21, 3 lt«tl4*aEft*n**lttWUTCPU 
.3 4fcA£U IiIfemK^^p^4^i^4_5JiB^4L 

r-jn>3r^34_ L _3_5^£^ 

£©£j&g©7*-*£CPU3 7tA*-TS. *bt> 

.cpui7(±, zjom^mmstii^B.o^z^hs 

.OfcflsOTbT, ®®*-9 2 7 *Kir$iJj»f S.- £©^ 
- M 7 *a**«-«i:3&:SftMlttfilT©« ftfflv^tff 

.[0 0 2 6] a. B3SIJSB2 0i:o-;i/RAi:cDHo5g 
aWBMP*, El 4 (a) ffiii*-* 2 7 fcjgm 

*EVl£EpiDbfci:tCx IEi6^-^2 7{C«^Ia 

a»^TV>Stt»***.3i^ KHl*-*2 7cD|lHEWU 
. ITatt, 

'v^i .IVa^k • la (1) 

.[0 0 2 7] *4 2 6, 2 8SIF^ 

^ .5 >9^-)V b 2 8 C £S«jfittn ttn«, flUffltni 
©HiKiilNtD-^R ACElft YK9 T btt, 

,Tb = n- Ta (2) 

■£m.?Z- iiifiX*, X, a-MA®*|*r 1 ttK 
i£> d©*«r l hWi? l fc<DHI«t:*v>ta-;i/R 
A©®|gWl/*TbfciU 

,Tb = rl • F 1 (3) 

:£ 311" 

.[0 0 2 8l-35» D-^U-x>n-^3 4T?tfeffib 

.ahU n-;i/RAeDftJSflE*ft)bi:f Sfcx 

.b fc©««C*V^Itt-* 2 7 ©ft««a) att, : 



&>a = n • wb (4) 

h\,X$L&Z,ZhifiX\*, 7 

,vm^ C«D»»)»jEvB:, 

,v = r 1 - wb (5) 



.[0 0 2 9] ±»©(l)~{4)SW>e>» «a«<on-;i/R 



Fl = (k • la -am) /v (6) 

S£oTCPU3 7fcfc, «»t-*2 7Ci«n*««I a 

kMmto&^mm mm) tzztx, cpu3 7# 

S'-h 1 7<Da*Fl***t is-hlKD 

XMm*-9 2 7 SCgMMfl-rs. 

.[0 0 3 0] b. WM««2 OfcD— ;i/RBfc©H05B 

ZZX\ ilCt-V^Ky K2 2 i77r>D-7 2 
.1 fcCDHIIH**ttSi:#fc. 77T>D- 7 2 2£S£t& 
•bfeluRW* S'— h 1 7 ifiV— h* 2 2 ^7*7 

^>D-7 2 1 fc©HIftlfitte&<ifiC^»'C**tt« 
re, ±fcbfcJ:$fcK»*-*2 7, 3 1 <fe h 531 13 

tffcfcsowte— *3 ldttnsra* i bi:-r?>o 

Z©i:£«\ ->-M7®WM20i:D-MBi: 
©F^gp^-rrv^vn— ?2 iCiS§ia*iWfflb 
fcl>©T% h 1 7©S!8lJ^S2 0 fcO— )IRB£(D 
IB©a»t:r7x>o— 5 2 ltJ:53R*F 2 
.1% «2iF 2tt r 0j fcfcs. 

.[0 03 1] -9-— h*2 2t7 , 7r>D- 

5 2 1 fc©|flTCS/-h 1 7«j|^t5hJlt:7 , 7r> 
D-7 2 l&tFS— v;wsy F2 2^±Mbfci-5lcIB 
»bfctt»T?H Eit-»2 7, 3 lft^-hS*!):*!*! 
fcWU*Tb-CISHE**Si:ftC^ h 1 I^^t- 
>D-7 2 lfc«tb-^^KvT?P— ;i/RA{fflC^i&$ 
SfetgC, 3 lfcifcna«*fcl c (lb 

>Ic) t-T5. £©*:§&, 7 , 7r>P-7 2li:j; 
.b*>— h l 7*§l-336otvi5©t\ *>-h 1 7©EPB'J 
2 0 t o -JWR B i: ©B©8B#C ^ > a - 7 2 

.[0 0 3 2] ^©#IC3S7J (*^f) F2©^«iCj;>)lE 

ij^-^ 3 1 \zmtizn.miz&mffiM& i (=ib-i 
.c) As^^scD-e, ffift^-^ 3 1 ©£ife&§a»!-rft 

mm*-9 2 7C«tS2/-M 7<D«BlfiFJ:ra»t:b 
n:, Hijt-^ 3 1 icinstlis^nil ffiift^- 
9 3 lCftaSfre.D-^l/RBCfgr 2 ft**t, - 
©*Sr 2^5.5S*F 2§, 

F 2= (k ' • A I • wb) /v (7) 

.(fib k' &Y)l9%.m) blsX&XbZZtifiXZ 

.[0 0 3 3] ft % lgii^-^3 l©^mSa>bli, d- 

%*&iz®mmmmi®®4 5££*)&tb<btix, cp 
.u3 7tA*?ns» ztc, mm*-9 3 i©m»±« 

jltt«@B4 3tftt»*n-CCPU3 7CA**n*. 
.[0 0 3 4] St7t, CPU3 7li, ««^^bES4 3 
^ 6 ©S3i&tf@S&g&*nHlS&4 5 A» e> ©*%jSiK£fi 

t€EJg^iges4 1 ^$ijg?bt, SEi/^e-^ 3 1 cwhd 
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.[0 0 3 5] c. ^©ffe 

SttC^-h 1 7®?ft*SEpglJga2 OCDsti^T— £KfS 
,x>:j-^3 4, 3 5£bTI±, laI«*fRl©^{b^di 

jrz&g&i&uiDT^ igst^bfeflifc, Pftg5 0©JS 

^^Jl^lBltUt ';ft-M©»^ 'J •» Y 5 1 &Jfc 

#u £©£&©* y * b 5 1 *%,Km*t$?tm*fr 

©£J8V>£;:i:#T't-5, 

.[0 0 3 6] (ii) . fft$RE|*r&©^- b#& 

zvmte^wmmifiifeT'&iz, cpu3 7 
.» p 2 2 tr^y >n-5 2 1 

SOTbTs "if— v;i^yb'2 2, i/-H7, 
J3— 5 2 1 OttHftflnftbfcH, *EJa*M§»4 4, 4 
.5^»»UT, C©«EJS^IB»4 4, 4 5*>*>IE 
2 7,31 C±iEklijfi«Eft8iaD**T. SE 
»*-*2 7, 3 1 «(9 1 *t»SI*tHBl»>35ia«Cl§WElK«b 
cnilJ;?), IWt-*2 7, 3 1CD0S 

a«*n*nB»^a2 3, 2 4§^ltd-7 15, i 

.[0 0 3 7] <^2Sd£^J>H6, E7t^ C©JH8© 
A, RBC^lrl, r2&##>-T\ Ii€-^3 1ic 

«->-M7 vmrnziz <&m&mm^—$> 3 1 © b ;u 

^T2£*£r 2fre>#«>T, SKS)*-* 3 lC<fcS*> 
rH 7 Ott&WDUfre- * 3 1 ©$OT£fTfci*?>1i 
Kb&fll&iFb&fcCO'e&So (rK 7 , 7r>D-7 2 2 
v;i/^y b* 2 1 i:£8tbT\ b* 2 1 

fc«fc!)'>-b 1 7tf77r>n-7 2 2fcflbfttt&ft 

.[0 0 3 8] a. D-MA, RBO^gr 1, r2ffl 

#3Sfc«Ttt, II 1 SSJS«©**C5'- b»*-fe >it 
.(Wftj&K-feV-tf) 4 6£j&D;LTx d©S/-baMHr> 
*4 8*6©a««9ftCPU3 7t:X*btV>5. b 
CPU3 7BU ->-hMft-fe>^4 6*»?>©aS 

ii«v*S(CD-;i/RA, RB^grl, r2§I| 
fc«fc!)#«)S<k3fcfcotl>S. W*>, m®^—*? 3 1 
fci-S^-b 1 7©D-;i/RB^©«m«r©2S»)JfiBEv 

.v = (i)1t1=w2t2 (8) 



X-$>Zfrt>, *ir 1 , r 2fciu 

.r l=v/wl (8-1) 

.r 2 = v/o>2 (8-2) 

hLX&sbZtiZo 

.[0 0 3 9] zzx\ ~>-b mmm n ©«$#- 

Jt (B£) T-&ftfcfx 5S(8)*»6* 
fc)l :w2 = r2 : r 1 (9) 

A, RB^rl, r 2 i:©||^*^-r7 i -^;i'*# 
fifcbT&^T. ^©flrl, r2Sr-^t,* 
ii), 3©*«)fc:*@rl, r2^5>^-M 7©j£5S 

.D*Sr 1 , r2Sig^t5. 

.[0 0 4 0] b. Wl/*T2©mB#U t Igft ; E-#2 

.7,31 ©f!W 

.CPU3 7tt, ±10<tat:lT*gr2*ttt)fet, 

.t)3SKv/^4©^gr2) i:bT#«>5o CP 
,U37tt, C©^t)agj*vT-D-;uRA, RBS@e$ 

^-h 1 7fc«fcF 
*-£3 l©b;i/£T2£\ 

.T 2=F 1 • r 2 (10) 

£bT#«>£. 

.[0 0 4 1] -ebT, CPU37fc^ £©b;i/^T2£ 
^£©iCi&Sfcfi*«IE£H7 fc^bfctt&B*^-* 

Et«E^iueS4 la^igitfe-^ 3 ltwiirra. 

.[0 04 2] 2 7 ©fiiiJWis jSIEfcSg 

#F l#»£ft*«fcdfcf8lffl!£fT3*>©T', S&1^S£09 

.[0 0 4 3] ft, ±j£bfc<fcdfc, n-;i/RA, RB© 
#Srl, r2£#«>3 C^T-> S/-M7© 

£©T% ^-bB»£*0&;ii:* s T*§5o 
£fc, iKSj^-^2 7, 3 1©««Ett* 5/-bl7#D 
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